GFAPδ/GFAPα ratio directs astrocytoma gene expression towards a more malignant profile

SUPPLEMENTARY MATERIALS
Real time quantitative PCR
After treating 500 ng RNA with DNAse for 2 min at 42°C (gDNA wipeout buffer), cDNA was made in 10 μl reactions using Quantiscript ® Reverse Transcriptase with a mix of oligo-dT and random primers at 42°C for 30 min. The reaction was stopped by an inactivation step at 95°C for 3 min (Quantitect; Qiagen Benelux B.V., Venlo, NL).
The produced cDNA was diluted 20x in MilliQ and was used as a template in the real time qPCR in 96-wells plates and the reaction was analysed with an ABI7300 (Applied Biosystems, Life Technologies, Bleiswijk, NL). The reaction mix consisted of 1 μl template, 3.5 μl MilliQ, 0.5 μl primer mix (final concentration of 0.1 μM for each primer), and 5 μl SYBR ® Green PCR Master Mix (Applied Biosystems, Life Technologies, Bleiswijk, NL). The qPCR program consisted of an incubation of 2 min at 50°C and 10 min at 95°C, followed by 40 cycles of 15 seconds at 95°C and 1 min at 60°C. After the qPCR reaction, a dissociation curve was made by ramping the temperature from 60°C to 95°C. Curve analysis was performed using the Sequence Detection Software version 1.4 (Applied Biosystems), with a standard threshold of 0.2 (determined to be in the log linear part of the derived curve), and an automatic determination and correction of baseline fluorescence. Primers were designed to target intron-spanning exons (when possible) of the transcripts of interest and to generate 50-125 bp long amplicons. Primer efficiencies and dissociation curves were verified using a 1:20-1:320 dilution series of U251-MG cDNA and the amplicon product size was verified by agarose gel electrophoresis. Specifications of primers are given in Supplementary Table 1 . A set of 3 reference genes was identified based on the microarray analysis (PPP3CB, CNOT10, CLNS1A), of which the geometric mean was used to normalize the data.
Immunocytochemistry
For immunocytochemical stainings, cells were fixed in 4% (w/v) paraformaldehyde (4% PFA) dissolved in phosphate buffered saline, pH 7.4 (PBS) for 15 min. Cells were washed with PBS and incubated overnight at 4°C with the primary antibody diluted in blocking buffer (50 mM Tris pH 7.4, 150 mM NaCl, 0.25% (w/v) gelatine, and 0.5% triton X-100). Cells were then washed three times with PBS and incubated with the secondary antibodies and the nuclear counterstain Hoechst 33258, diluted in blocking buffer, at room temperature for 1 hour. Cells were then washed three times with PBS, dipped in MilliQ and mounted with Mowiol (0.1 M tris-Hcl pH 8.5, 25% glycerol, 10% Mowiol (Calbiochem, Merck Millipore, Darmstadt, Germany)). Micrographs from the fluorescent stainings were taken with a Leica epifluorescent DMRD microscope. The antibody used was polyclonal anti-GFAP (1:2000; DAKO, #Z0334) and the nuclei were counterstained with Hoechst 33258 (1:1000; invitrogen). 
. Staining the control cells showed some cells positive for endogenous GFAP, but predominantly GFAP-negative cells (A) GFAPα + cells showed a GFAP-network throughout the cytoplasm (B), whereas GFAPδ + cells showed the characteristic juxtanuclear accumulation of GFAP (C), as we have described before [1] . At the RNA level, using primers that recognize all (pan) GFAP-isoforms, a significant increase of pan-GFAP expression in GFAPα + (FC = 9.6, FDR<.001) and GFAPδ + (FC = 16.3, FDR<.001) cells was observed (D). GFAPδ mRNA was only increased in GFAPδ + cells (FC = 1534, FDR<.001) (E). Depicted is the median (horizontal line) with quartiles (box), N=8. These finding are in agreement with western blot results showing that the amount of GFAP protein is increased in these cell lines as shown before [1] . Cells were transduced with shRNA directed against pan-GFAP (GFAPpan -) or against GFAPα (GFAPα -). Both the GFAPpan -(FC = 0.46, FDR=.063) and the GFAPα -(FC = 0.15, FDR=.027) cells showed a decrease in GFAPα mRNA (F). GFAPα -cells shifted their ratio of GFAPδ/α mRNA more towards GFAPδ, due to a strong decrease in GFAPα (ratio of GFAPδ/α: the ratio for NTC = 0.42; GFAPpan -= 0.51, FDR=.31; GFAPα -= 1.73, FDR=.077) (G), while the GFAPδ was stable (H) N=5, depicted is the median (horizontal line) with quartiles (box)). The knockdown of GFAP was confirmed by western blot, and was more efficient in the GFAPα -than in the GFAPpan -cells (I) depicted is median with quartiles (box), N=4. Stainings confirmed the less efficient knockdown of GFAP in the GFAPpan -(K) than the GFAPα -(L), compared to NTC cells (J). Scale bars in the micrographs represent 50 um. (Figure 1 ), all genes that were differentially expressed across astrocytoma grades in patients were identified from the TCGA database. (A) To select genes that are regulated by GFAPα and GFAPδ/GFAPα ratio, we modulated the GFAP-network in astrocytoma cell lines in vitro and identified differentially expressed genes regulated by GFAP. (B) The cell line dataset was used to filter the astrocytoma data. (C) From these combined patient/in vitro genes we calculated initial correlations between GFAP-isoforms/GFAP-ratio and target genes in the patient data and identified a set of GFAP-regulated high-malignant and low-malignant genes. These sets are GFAPregulated based on their in vitro regulation by GFAP-isoforms. Gene sets are high-malignant or low-malignant based on their expression pattern in astrocytoma patients. (D) To identify the subset of genes relevant for astrocytoma progression and biology, the filtered genes were analyzed for survival, progression free survival, and gene ontology. (E) To further reduce the risk of confounding by astrocytoma grade, a linear regression was performed between the most interesting GFAP-regulated low-and high malignant genes and GFAP expression within the different astrocytoma grades. (F) Finally, 8 genes passed all these criteria and emerged as the most probable GFAP-regulated low-and high malignant genes with biological or clinical relevance in astrocytoma.
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Supplementary Figure 4: Heatmap of the genes that significantly correlated to either GFAPα or the GFAPδ/α ratio (FDR < 0.01). The color key indicates the correlation coefficient (R). Hierarchical clustering on the absolute correlation coefficient results
into the identification of two main clusters. Cluster 1 consists of genes that positively correlate to GFAPα but negative to the GFAPδ/α ratio, cluster 2 shows the opposite pattern with genes negatively correlating to GFAPα and positively to the GFAPδ/α ratio. Annotated genes = number of total microarray probes annotated to this term; Sig genes = number of probes detecting significant change in this term; p-val = parent-child weighted p-value of Fisher's exact test for overrepresentation; GO = Gene Ontology; BP = Biological Process; CC = Cellular Component; MF = Molecular Function. Annotated genes = number of total microarray probes annotated to this term; Sig genes = number of probes detecting significant change in this term; p-val = parent-child weighted p-value of Fisher's exact test for overrepresentation; GO = Gene Ontology; BP = Biological Process; CC = Cellular Component; MF = Molecular Function.
